Protease-activated receptor-2 inhibits BK channel activity in bronchopulmonary sensory neurons.
Activation of protease-activated receptor-2 (PAR2) contributes to airway inflammation and airway hypersensitivity, the hallmark features of allergic asthma; and a neurogenic mechanism involving hypersensitivity of bronchopulmonary sensory nerves has been indicated. Large-conductance Ca(2+)-activated potassium (BK) channels are known to play an important role in shaping neuronal excitability. The aim of this study was to investigate the potential regulation of BK channel activities by PAR2 activation in vagal bronchopulmonary sensory neurons. Our results showed that pretreatment with PAR2-activating peptide (PAR2-AP; 100μM, 120s), but not its control peptide PAR2-RP, significantly reduced BK current density in these neurons. Inhibition of phospholipase C, PKC, PKA or MEK/ERK signaling pathway did not prevent the suppression of BK current by PAR2 activation; whereas intracellular application of Ca(2+) chelator BAPTA-AM completely abolished the PAR2 regulation of BK current. In addition, our results demonstrated that activation of PAR2 increased excitability of bronchopulmonary sensory neurons, in a similar manner as displayed by a direct BK channel blockade. In summary, our data suggest that suppression of BK channel activity contributes to PAR2 activation-induced hyperexcitability of vagal bronchopulmonary sensory neurons.